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The Use of Wood for Energy 
by the Forest Products Industry 
in Louisiana 
ELVIN T. CHOONG AND CAROLYN B. POLLOCK1 
Forest biomass is a versatile, renewable energy resource. As round-
wood, the major component of biomass, it can be used in residential 
heating. Through processing, it can be converted to chips, liquid gas, or 
charcoal, making wood useful in industrial, commercial and public in-
stallations. 
There is little economic data relating to wood users and the utilization 
potential of Louisiana forest biomass. Studies of forest biomass resources 
in several southern states (Tennessee Valley Authority, 1984), and also 
specific states such as Louisiana (Louisiana Tech University, 1983), Okla-
homa (Wheatcraft and Lewis, 1986), and Arkansas (Benney, 1984) 
merely described the total available biomass for given areas without 
indicating the trends in timber use for energy. However, in recent years, 
feasibility studies have been conducted in Louisiana concerning the po-
tential use of woodfuel in small industrial application (Guillot-Vogt As-
sociates, 1981), in wood drying (Choong and Wetzel, 1983), and in 
harvesting forest waste (North Webster Parish Industrial District, 1980). 
A study by the LSU Center for Energy Studies (1983) on assessment 
of Louisiana biomass crops and residues identified the ligno-cellulose 
(wood) biomass as the greatest potential source. Louisiana produces 1,330 
million board feet of sawtimber each year, of which 78 percent is softwood 
and 22 percent is hardwood. The estimated annual forest residues pro-
duction is 3 .10 million metric tons (MT)2 which comes from various 
sources, i.e., .64 million MT from softwood pulpwood harvest, 2.23 
million MT from hardwood pulpwood harvest, and .22 million MT from 
sawtimber harvest. These forest residues are not efficiently utilized be-
cause_ most are left in the forest, although large companies can now process 
'Professor of Forestry and Research Associate, respectively . The authors acknowledge 
the contribution of JoAnn V. Doucet and industrial participants with the data collection. 
2MT refers to metric ton, which is equivalent to 0 .984 Jong (green) ton. Data referred 
to in this paper are based on green ton, unless otherwise stated. 
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· residues with in-the-woods tree chipping equipment. On the other hand, 
mill residue is being utilized because forest products industries themselves 
generate large amounts as by-products. The primary mill residue pro-
duction totals 3.25 million MT, of which .38 million is softwood bark, 
2.16 million is softwood chippable residue, .13 million is hardwood bark, 
and .58 million is hardwood chippable residue. The secondary mill res-
idue, such as sawdust and shavings , is also a potential source of energy. 
Presently , mill residues rather than forest residues are in significant de-
mand, since the latter can cost many times the price of manufacturing 
residues due to added collection, processing (such as chipping) and trans-
portation costs . 
Forest biomass in Louisiana presents an enormous source of potential 
energy. Moreover, the technology necessary for its production and uti-
lization is currently available. In addition , wood can be produced in areas 
which are not suitable for conventional agriculture. However, because 
of its low bulk density and high transportaton cost, the forest biomass is 
currently available economically only for on-site use. Many forest prod-
ucts industries already use large quantities of forest biomass, mainly from 
mill residues, to produce energy because vast quantities are available on-
site or in close proximity. But a great deal of these mill residues are also 
used for the production of reconstituted forest products such as paper and 
composite boards. 
In 1973, Louisiana forest industries generated 134 million cubic feet 
of mill residues (Murphy, 1975), 70 percent of which was primary res-
idues (suitable for chipping) and 30 percent secondary residues. Ninety-
six percent of the primary residues and 74 percent of the secondary 
residues were used for some form of plant by-products . Nine million 
cubic feet (14.8 percent) were burned as fuel. In addition, more than 1.8 
million tons of bark were accumulated from primary manufacturing and 
75 percent of this was used for fuel. 
Since 1973, the drastic increase in oil prices caused many forest prod-
ucts industries to find cheaper fuel. As a result, the use of forest biomass 
for woodfuel increased dramatically. Presently , no information is avail-
able in the literature concerning the impact of increased woodfuel con-
sumption on the forest resources base as well as with the forest-using 
industries in Louisiana. The only comprehensive study on wood energy 
use on a statewide basis in the South was conducted in Georgia, by 
Chaffin and Montgomery (1983), who interviewed 35 lumber and wood 
products firms , 11 pulp, paper and board mills, and two non-wood in-
dustries. They reported that the forest products industry used 8.5 million 
tons of wood for energy in 1981. In addition, non-wood industries and 
public institutions consumed 400,000 tons of woodfuel and homeowners 
more than 4 million tons of firewood. The total wood energy consumption 
in Georgia was 13.1 million tons of wood chips, residues, and roundwood, 
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which represents an equivalent of 17.9 million barrels of fuel oil, plus 
$44 million of additional economic activity. 
The original purpose of this study was to identify the number and kind 
of all industrial, commercial and public installations that use wood for 
energy in Louisiana. However, to our knowledge the non-forest products 
industries and public installations do not use wood for energy. Therefore, 
this publication concentrates on the characteristics and demands of Lou-
isiana forest products industries for wood energy. 
Methodology 
Thirty-eight mills owned by the eight largest forest products companies 
and 30 small independently-owned lumber mills in Louisiana were. sur-
veyed by questionnaire in 1985. Responses were received from 26 mills 
of the large forest product companies and 12 independently-owned lumber 
mills . Responses were used to identify mills that use wood for energy 
and to estimate the annual woodfuel consumption by the forest products 
industry. The 38 mills that responded were divided into three groups: 
large solid wood products mills, small solid wood products mills, and 
pulp and paper mills. The large solid wood products mills consist of five 
lumber mills with capacities greater than 27 ,000 MBF/yr., seven plywood 
plants, and two composite board mills. The small solid wood products 
mills consist of 12 lumber mills with capacities less than 10,000 MBF/ 
yr., two chipmills, and three wood preservation plants. Seven pulp and 
paper mills with an average capacity of 1,555 tons per day responded to 
the questionnaire (Table 1). Louisiana's primary wood users' directory 
Wood Using Industries of Louisiana, published by the Office of Forestry 
( 1981) was used to define the sampling size. All mills in the directory, 
excluding cross-tie, pulpwood procurement centers and specialty mills, 
were included in the study. Many of the mills listed in the directory have 
Table 1.-Types of forest products mills using wood energy in Louisiana, 1985 
Average Annual No. Mills No. Mills Using 
u- Group Capacity Responding Wood for Energy 
Small Solid Wood Products 
Lumber mills 9,000 MBF 12 3 
Chip mills 6,000 Cds 2 0 
Treating plants 1,800 M. Cu. ft . 3 2 
Large Solid Wood Products 
Lumber mills 59,000 MBF 5 5 
Plywood mills 162 MM Sq. ft .1 7 7 
Wood-composite plants 120 MM Sq .. ft. 1 2 2 
Pulp & Paper 1,555 Tons/day 7 6 
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Figure 1.-Sources of energy consumed by user groups. 
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either gone out-of-business or changed ownership. It should be noted that 
all questions were not answered for each of the 38 mills. Thus the sample 
size from which we sunµnarize the data varies from one factor to another. 
When adjusted for non-delivered questionnaires, duplicated mailing, 
and late replies, response rates of 37 percent for small lumber mills, 88 
percent for large lumber mills and 70 percent for pulp and paper mills 
were realized. This only moderate response was partially attributed to 
(1) company policy prohibiting dissemination of confidential material 
(i.e., some companies consider wood energy usage as confidential), and 
(2) lack of interest on the part of company and/or employee. 
Energy Characteristics and Demands 
Woodfuel, as residues and chips, provided an average of 10, 22, and 
42 percent of the energy requirements of the small solid wood products 
mills, pulp and paper mills and large solid wood products mills, respec-
tively, in Louisiana (Figure 1). Among the mills using wood energy, 
wood accounted for 5 to 94 percent of all energy requirements. Electricity 
was the primary energy source for small mills (77 percent of the total 
energy consumption) and large mills (54 percent) while pulp and paper 
mills burned mainly black pulping liquor (37 percent). Gas provided 23 
percent of the total energy requirements of pulp and paper mills and 




Table 2.-Number of mills which purchased and self-generated energy and per-
centage of all energy used that was obtained from each source, Louisiana, 1985 
Purchased (Nonwood) Self-generated (Wood) Self-generated (Blk. Liquor) 
Percentage Percentage Percentage 
User Group Mills Mean (Range) Mills Mean (Range) Mills Mean (Range) 
Small Solid 
Wood Products 16 89 (5-100) 4 44 (10-95) 0 
Large Solid 
Wood Products 12 54 (6-100) 11 50 (5-94) 0 
Pulp & Paper 7 42 (17-60) 6 17 (6-28) 7 43 (30-63) 
Total 35 68 (5-100) 21 39 (5-95) 7 43 (30-63) 
large mills. Coal was used in small quantities, 3 percent, by the pulp and 
paper industry and not at all by the solid wood products mills. Oil also 
supplied a small portion, less than 6 percent of the energy requirements 
for all three groups. 
Small mills purchased an average of 89 percent of their energy re-
quirements (Table 2). Twenty-five percent of small mills surveyed gen-
erated energy from wood, which provided an average of 44 percent of 
their energy needs. The pulp and paper and large wood products mills 
were much more energy independent. All but one of these mills generated 
their own energy from wood. The large mills generated an average of 50 
percent of their total energy requirements from wood, while pulp and 
paper mills generated 17 percent of their requirements. All of the pulp 
and paper mills responding to the questionnaire used black pulping liquor 
to provide an average of 43 percent of their energy needs. 
Pulp and paper mills are by far the most energy-intensive mills within 
the forest products industry. They report that their cost for energy accounts 
for as much as 25 percent of their total operating cost (Table 3), while 
solid wood products mills report energy costs averaging 14 percent of 
total operating costs. Small mills ranged from 2 to 50 percent and large 
mills from 6 to 25 percent. Energy expenditures by 23 solid products 
mills totaled $15,998,457 in 1985, averaging $1.4 million per large mill 
and $144,000 per small mill. Responses from six large solid wood prod-
ucts mills reported an average annual operating cost of their wood burning 
systems of $641,000 per mill or 41.1 percent of their total energy cost. 
Total annual operating cost of wood burning systems from three small 
solid wood products mills averaged $83,000, equal to 48.4 percent of 
their total energy cost. Four pulp and paper mills spent $187.4 million 
on energy in 1985, averaging $49 .1 million per mill . Three mills using 
a wood-burning system estimated the cost of operating their system at 
$16.4 million or 33 percent of their total energy expenditures. 
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Table 3.-Energy expenditures by various user groups, Louisiana, 1985 
Percent of T otol 
Operating Cost A'ierage Annual A'ierage Annual 
No. Mills 
for Energy 
No. Mills Operating Cost No. Mills Operating Cost of 
User Group Responding Mean (Range) Responding for E.-gy Responding Wood Burning System 
($) ($) 
Small Solid 
Wood Products 14 14.8 (2-50) 13 144,000 3 83,000 
Lorge Solid 
Wood roducts 9 13.9 (6-25) 7 1,413,000 6 641 ,000 
Pulp & Poper 4 25.0 (16-30) 4 49, 135,000 3 16,361,000 
Table 4.-Mills using wood energy to generate other kinds of energy, Louisiana, 
1985 
Number of Mills Reporting 
Kind of energy Smoll Solid Large Solid 
generated Wood Products Wood products Pulp & Paper 
Steam 2 11 2 
Heat 1 1 0 
Steam and heat 2 1 0 
Steam and electricity 0 0 2 
Electricity and heat 0 0 
Steam, electricity, and heat 0 
Total 5 14 6 
Wood Energy Utilization 
All 14 of the large solid wood products mills, six of the pulp and paper 
mills, and four small lumber and wood products mills surveyed reported 
using wood for energy. All of these mills used wood primarily to produce 
steam in the manufacturing process (Table 4). All groups used wood to 
generate heat, while one large mill and four pulp and paper mills also 
used wood to generate electricity. 
Questionnaire respondents report that 4. 78 million tons of woodfuel 
were used to provide energy in 1985 (Figure 2). The pulp and paper 
industry utilized 2.82 million tons or 59 percent of the total amount of 
wood used for energy. The solid wood products industries consumed the 
remaining 41 percent ( 1. 90 million tons) used in the production of energy, 
mainly by the large mills ( 40 percent, versus 1 percent by the small 
mills). 
Demand for Residues and Chips 
Louisiana mills use substantially more residues than chips. Wood res-
idues from mill operations such as planer shavings, sanderdust, sawdust, 
slabs, edging and bark accounted for 81 percent of all wood energy 
requirements, and wood chips not generated from mill operations ac-
counted for the remaining 19 percent in 1985. Broken down by mill type, 
the pulp and paper industry used 70 percent residues and 30 percent chips, 
large mills used 96.4 percent residues and 3.6 percent chips, and small 
mills used only residues (Figure 3). 
Consumption figures for 1986 show an anticipated increase of 17. 7 
percent over 1985, from 4.78 to 5.63 million tons. Figures show a 21.4 
percent increase in usage of residues and 2.2 percent increase in chips. 
Large solid wood products mills indicate the greatest increases in con-
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Figure 2.-Annual woodfuel consumption by user groups. Black liquor, a by-product 
of wood (lignin) used by the pulp and paper industry for fuel, is not included. 
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Figure 3.-Percentage of wood residues versus wood chips used by user groups. 
(Figure 4). Residue consumption in large mills was expected to increase 
in 1986 while chip usage would remain stable. Pulp and paper mill 
respondents indicated no net change in consumption from 1985 to 1986. 
The mills did indicate a net increase of 10. 6 percent in consumption from 
1984 to 1985, with increased usage of residues and a small decrease of 
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Figure 4.--Consumption of wood for fuel (excluding black liquor) by user groups 
in 1984, 1985 and 1986. 
Respondents were asked to rank in order of importance the major 
reasons that influenced their mill to convert its energy requirements from 
conventional sources to wood. Seventy-six percent indicated that the most 
important consideration in converting to woodfuel was the increasing 
price of conventional fuel sources. This was the second most important 
reason for an additional 15 percent of the respondents. These mills in-
dicated they would like to reduce their dependence on high-priced non-
renewable fossil fuels and they believe woodfuel could make a substantial 
contribution. The fact that wood is cheaper to burn as fuel than to dispose 
of it was the most important reason for 15 percent of the respondents, 
and the second most important for 22 percent. 
Sources of Woodfuel 
The sources of woodfuel reported were: (1) mill operations, (2) other 
company-owned mill operations, (3) other forest products manufacturers' 
mill operations, (4) private lands, and (5) company lands. 
Of the four small lumber mills that use woodfuel, two used residues 
produced from their own operation. The third was supplied by another 
company-owned mill and the fourth bought its residues from another 
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Large mills obtained the majority of their woodfuel from company mill 
operations. On the average, 61 percent of the residues were produced by 
other mill operations owned by the company and 16 percent by the mill 
itself. Forest products manufacturers not owned by the company supplied 
the remaining residues. One plywood mill used only chips as their source 
of woodfuel-75 percent from private lands and 25 percent from company 
lands. Sixty percent of the fuel chips used by the mill were provided by 
the company's whole-tree chipping operation. 
Five pulp and paper mills used fuel chips produced from whole-tree 
chipping operations. More than three quarters of the chips were procured 
from company lands. The remaining chips were supplied from private 
lands. Three pulp and paper mills have their own whole-tree chipping 
operations. Two mills used chips produced under contract. The bulk of 
wood residues used by the pulp and paper industry was provided by other 
company-owned mill operations (59 percent) and other forest products 
manufacturers (37 percent). Residues from the mill itself accounted for 
less than 4 percent. 
Species of Wood 
Pine was used by every mill in the production of energy. Large mills 
used the greatest percentage of pine (85 percent) (Figure 5) . Thirty-three 
percent of the large mills used both pine and hardwood as their energy 
material. Of these mills, two expressed a preference for hardwood and 
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one for pine. One mill had no preference. The remaining mills used only 
pine to produce energy and 7 5 percent indicated their preference for pine. 
Of the four small mills which used woodfuel, three used pine and one 
used both pine and hardwood as their energy material. Two mills indicated 
no preference between the species and two reported a preference for pine. 
All of the pulp and paper mills used both pine and hardwood in the 
production of energy. On the average, the mills utilized 67 percent hard-
wood and 33 percent pine. Hardwood for wood energy production was 
preferred by all but three pulp and paper mills. One mill preferred using 
pine and two had no preference. 
Price of Woodfuel 
The delivered price per ton of woodfuel in all its forms varied from 
$4.80 to $27.08 (Table 5). The weighted average price for residues was 
$9.47 per ton for sawdust and $12.40 per ton for shavings. Softwood 
chips averaged $21.11 per ton and hardwood chips $16.90 per ton. Other 
sawmill processing residues such as slabs and edgings averaged $10.48 
per ton. The price of bark ranged from $4.80 per ton to $16.00 per ton, 
with a weighted average of $10.74 per ton. 
Expansion Plans 
The capital investment required to build or convert a wood-burning 
system is relatively high compared with coal or gas-fired systems, but 
the relatively low cost, availability, and abundance of forest biomass 
permits low operating cost. Hence, a relatively comparable operation 
using conventional fuels never realizes the ultimate savings in fuel costs 
if the prices of conventional fuels are high. Therefore, many forest prod-
ucts mills will use more forest biomass for their energy needs. This is 
verified by the trends in expansion plans for wood-burning systems. 
Five mills plan an investment in a wood energy system. Two of these, 
a small lumber mill and a pulp mill, currently do not use wood. The 
small mill anticipates a 20,000 ton per year wood residue consumption 
to partially replace electricity and natural gas usage. The mill estimates 
a 4-5 year payback period. The pulp mill which plans an investment has 
not yet defined its consumption after expansion. However, this mill ex-
pects woodfuel usage to partially replace electricity and natural gas usage. 
Three mills, one small lumber mill, one large lumber mill and one 
pulp mill, currently using wood for energy plan additional investments 
in their wood energy system (Table 6). They estimate woodfuel to either 
partially or totally replace electricity and/or natural gas consumption. The 
small lumber mill predicts an increased usage of 12,000 tons per year of 
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Table 5.-Price per ton for mill residues and chips used for wood energy, Louisiana, 1985 
User Group 
Small Solid large Solid 
Wood Products Wood Products Pulp and Paper 
Total 
Source Nvean (Range) Mean (Range) Mean (Range) Average 
($) ($) ($) ($) 
WOOD RESIDUES 
Sawdust 8.72 (5.00-14.00) 11 .00 (6.00-16.00) 10.01 (4.80-12.50) 9.47 
Shavings 13.25 (7.00-20.00) 18.00 (18.00) 7.90 (4.80-11 .00) 12.40 
Others 10.00 (10.00) 11 .50 (11 .00-12.00) 11 .13 (7.00-15.25) 11 .05 
Weighted Average 10. 11 12.33 9 .76 10.48 
WOOD CHIPS 
Softwood 19.62 (13.00-22.00) ?' 27.08 (27.08) 21 .11 
Hardwood 16.06 (14.00-20.32) ? 17.96 (12.00-22. 92) 16.90 
Weighted Average 17.64 19.78 18.40 
~ 
BARK 9 .90 (7.00-14.00) 12.52 (11 .00-16.00) 10.01 (4.80-12.50) 10.74 
'Unknown (data not reported) 
Table 6.--Characteristics of firms that planned additional investment in wood burning 
systems, Louisiana, 1985 
User Group 
Small Solid Large Solid 
Characteristics Wood Products Wood Products Pulp & Paper 
Number of firms reporting 1 
Tans of wood used per year 
Past 5,000 7,000 500,000 
Current 5,000 7,000 510,000 
After expansion 17,500 ? 700,000 
Percent of total energy 
requirements from wood 
Current 50 5 25 
After expansion 62 93 42 
Number of years to pay off 
investment in energy savings 4-5 4-5 6-7 
residues, an increase of 12 percent from the current 50 percent to an 
anticipated 62 percent of its total energy requirements to be supplied by 
wood. The mill predicts a 4-5 year payback period. The large lumber 
mill has not yet defined its consumption after expansion, but it predicts 
an 87 percent increase of their energy requirements to be supplied by 
wood, from the 1985 figure of 5 percent to an anticipated 93 percent 
after expansion. The pulp mill currently using woodfuel anticipates a 17 
percent increase, climbing from 25 percent to 42 percent of total energy 
requirements to be supplied by wood. Woodfuel consumption after ex-
pansion is predicted to be 700,000 tons per year. 
Respondents were asked to consider how they felt the demand for wood 
by the composite board industry would affect the supply of wood available 
in Louisiana for energy production. The responses were split almost 
equally, with half the mills indicating they are not confident of future 
woodfuel supplies. They foresee the increased demand increasing the cost 
of woodfuel. The remaining half, with the exception of one mill, felt the 
demand by the composite board industry would have no effect or a very 
small effect on the supply of woodfuel available. One mill indicated that 
the composite board industry would provide woodfuel at cheaper prices 
than available now and increase the supply of available fuel which in 
tum would make using woodfuel more economical for other mills . 
Conclusions 
The forest products industry in Louisiana uses a huge amount of wood 
for energy, mainly by the large solid wood products mills and the pulp 
and paper mills. The annual woodfuel consumption of the mills surveyed 
is 4. 78 million tons, including forest residue (from in-the-woods chipping 
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operations), primary mill residue (bark and chips) and secondary mill 
residue (sawdust and shavings) . The estimated current annual woodfuel 
consumption of the Louisiana forest products industry is approximately 
5. 5 million tons, based on data collected as compared to the total available 
mills . According to the Energy Information Administration (1984) , home-
owners consumed 328 ,000 cords of firewood in Louisiana, or almost a 
million tons if 5,800 lb./cord is the hardwood density (Koch, 1985). 
Based on published data of 1976, the LSU Center for Energy Studies 
( 1983) estimated annual woodfuel production at 6. 9 million tons, of which 
3 .4 million tons is forest residue and 3. 5 million tons is primary mill 
residues. Assuming the wood waste remaining after logging operations 
is 22 tons/acre (Chaffin and Montgomery , 1984) and the annual timber 
harvest is 187 ,000 acres (Louisiana Office of Forestry, 1986), 4 .1 million 
tons of forest residue is available annually for fuelwood. We estimate 
the total woodfuel production in Louisiana is 7. 6 million tons which 
include 4.1 million tons of forest residue and 3.5 million tons of mill 
residue. 
So far, the woody biomass has served as an economical alternative 
source of energy for the forest products industry. Whether the increased 
use of wood energy becomes a part of the long-term solution of energy 
demands depends on the availability of woody biomass, economic so-
lutions of logistic problems, and purchase price of fuels. Presently, there 
is plenty of forest biomass. According to a Louisiana Tech University 
(1985) study, Louisiana forest has a total woody biomass of 1.4 billion 
green tons, of which roughly 54. 7 million tons, or 4 percent, is potentially 
available for woodfuel. This includes cull trees that have little or no value 
except as woodfuel. 
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